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Abstract 



In a magnetoresistive element, deposition of a conductor layer in a DC magnetron sputtering apparatus causes 
application of tensile stress to the conductor layer, causing the problem of readily producing separation of the 
conductor layer. In the present invention, a conductor layer is formed so that the crystal face spacing in the direction 
perpendicular to the film plane is larger than the crystal face spacing of a bulk material. This permits application of 
compression stress to the conductor layer, preventing separation of the conductor layer 



Data supplied from the esp@cenet database - 12 



.(19)H*HMM¥Jf (JP) 



(12) 



ft » & m (a) 



(ll)4HHUW«»4» 
#gH2000-22236 
(P2000-22236A) 

(43>»HB ¥f£12^1fl21B (2000. 1.21) 



(51) IntCl 7 
HO 1 L 
C23C 
Gl IB 
HO 1 F 
HO 1 L 



43/08 
14/38 
5/39 
10/30 
43/12 



F I 

HO 1L 
C 2 3 C 
Gl IB 
HO 1 F 
HO 1L 



43/08 
14/38 
5/39 
10/30 
43/12 



4K0 2 9 
5D0 34 
5E0 4 9 



* m*m<D&9 OL 9 JO 



C21)fflIH#*» 


IWWIO- 184391 


(71) WIS A 


000010098 










(22) mis B 


3f£jsK10^6 E30B (1998. 6. 30) 




acecfSAHKm^Asin- 1 « 7 * 






(7® an* 


fl» J£2. 








3K^f6ABKW«A«rri#7^ 














(74)tfSA 


100085453 








*Htk 5fA«T 








S»HtaK< 



(54) iRwozmi mmm&mRz*ift&nm&frMzm^Ttmmmn®^?ftmzmmmftS(n®^m 



(57) [ffitt] 

m tefc *t * SSftffiHPIKl* , ; </U ? W<7)*#-&tcfc It 5 fffiE 
ixtCctO. «GS**«2 3t;:tt. ffi(Mtfto*fWBU mi 




(2) m2 000-22236 (P2000-22 2JL 



-e-tfo^®tc^-ri,sii:^[6]<7)^ a H a areiiii*\ sot 

ffi^r«]^^ B B B ffir B 1PraJiLfC«^il-<: V ^ & £ fc «i: 

[is^«2 ] «rE&*tmtt b c c mmcoc r tj> 
o . mmftm<?>imt,z.m-z>mm.i3fa(o (now 

BPS* 5 , 2. 0 3 9^->^hn-AUl±-C'J>-S>lt^ 

if. 

ttfrrtWHtfimA* (002) IT»I.Tal:i-jTM 

$ n 4 if * * 3 1 m<mimtom . 
*8<^t«w«5«**»«s tix ^ 4 i t £#ta t -r a 

m^a] ti^iBi^v^Lf^«4<73^-mAHcfe 

m $ ft fcSHBMWi £ D C ~? 7* t- u V X/ n' y ? 

T\ S«±fc««-rSRfc:. fuieS«iJ^DCyNMTX 

[flf#Jf9] tifIB»l^«£Jl«0flg®(C*f-fSSil^[6] 

[*PJtf>S»B:8Min 
[0001] 

[fSHH<0JB-r4Sffi#ff] «liff *HW«#=& 

KttU-*- 4 fcft <0«««tf»S t £ ft T v * & 

[00 02] 

ic!)* & f'Jffl Lit AMR ( ami sotrop i cmagne tores i st i v 
e)f?t7fc, E*aSv»tS3»*t*iJfflL/SGMR (giant 
magnetoresistive) S^t^&a* 5 , GMR^O 



§4. WieGMR^<0«t»TtJt«»W«B3i**«-C. L 

ami. fit>mj«^«itT'^mi4«- H£&&b. * 
attorns . 4 Ji*^i£4 . 

[0003] 09«, ta!*tCfeft4^.f>'>'^7"S?iM 
6<0±l=, KSftettVl. @SK1tJl2. ^flttt&M 

3,71; -mam 4 . &t/&tDi 7 «<)g(=?ftji $ fur v * 
gUM§ti. mzESsm&m 1 tEffiKe«2 to 

[0 0 04] 09(c*i-J:5t:. Ti6/I6A>£>ftgJI7 
4T*oajf ttwMIJHcJi, vn— Hyqnis, 5t>m 

r xmmz x-?x. 7>j -sstt® 4 ^. {40^ 

ix-C ia 0 » $ 4> Miai^*;! 9 <o±tcaara ( iXii 
JI) 1 0«JiiH^. =5rJS. ClTTIi. fTie^ 

h^ifhh. m?Mmm$>, loammcr , w, 

Nb£t'-C^j£$ftTfc9. 4fe±aWWi9«. «-T 
a-^, Au. Ag, Cu$r£TJEMtSilTV*4. 
[0005] 

t. S«t*^fftAWf6]LTiEg$n, miWM&f*i 

Kn±mEwmm>tix\,\&. m&mmw3.Qc%M& 

^L. frE«ffi»CR»tfeft.Jti'-y-y h*<^\-.y^$ 
ix. tuE^-^-y ht*f[6|-r4»IKJbWiit (SJff*) 
t><B&2iiX^<. 

[0006] tc:^coDC7^hoyxA-7^ 
4t» Wie*«5Jl(ct±. JUBtW^^tc^loSRDJE 

tfmmbtch. 

[0007] $ hlzm.$kXl±. ±#frJI9<4. max A 

-r x y f - v y\,z i -5 t H'j "j . m 9 (=^-rx t 



(3) ^2 000-22236 (P2000-22 2JL 



mmm^m^fvmzma sits t » muzmfam 9 

X) #£tS. <reoJ:d& r ^'ixj MUZ 
[0008] 3)sf6B«(±±l£^5l5^^li$:^-r-5.?ti« , )CD 
** LffiSSJitfJ aWfUB-T 4 <t d izLX. ffimmftm^mi 

[0009] 

"Ca. *re&R»f«ib c c fgjfOC r 0 . HE* 
fMf«0BtBBt^tt4Sac*ri*l<o (110) ®FS!PI#. 
2. o 3 g^y^xho-Ai^-Ccfb^^t*^ L 

tiX\^Zbtfjkf±L<. HulSTlt&aii, /3fflT\ Jglffi 
{=»-T5*iS*-l6lO*ii*ffiji« (002) WX'hhT at,z 
XiXBtfLZtlhZbtmt U\ 
[0010] 4jfc*$HHtt. K33i«£ffiJIk . wOK^Jl 

mw§izft®&m^mz-frLx&i&2tLti7 v-m&m 
bz^-tzmmfacommiz. mtmmmi^m^mis.^tL 
x^&zb zim b ■thmm.mm^m^m^x'^ 

ffifii»i:«®tt«i:t*^*fllJl*<OPi«tC. »*«1 

tix^&zbzmmt^&&fmim%km : ¥-zmnkx'% 

*. IffgHIlRWttfU:. ffi#Mffci:« 

StH5BBt=»tB L TJB«S ftT h Z b L v 
[00 11] */s*J6W(ci3»tt»K»fWI<Oi8S*& 

■C. *fiLLt=J«BJW-4IRK:. l9SBa«BlfcDCA-f rx 

iff is mm&vm<nmmztt -r h wsjm ots AamsHi 
[0012] witnKafflKSMRae^tcjprit 
u zcr)tzit>mzmtomimMtftizi&L%<%'>x^ 

fc. *i"f*5Har*±, *WlcOSffiffiaiBm£]&jEfc: 
HS L T . Hfffe^^SfcEffi^*^*) S J: 3 LT v> 

[0013] *» H J«^li. SE*JSt=«ffl$ix5^S*r 
^HS(cm--I.Sit*|6]wa a a B ®MP B 1llJ:. fcJ)b<V 



itKOtSAaiiani fc ^ U fc ftggfkfc:.): 0 *>*>o t w 

tz^nmmiz-m-z, moj^mmm^-cmi 

ZtiZZbZW&bLX^Z. 
[0014] ttzmteX-ii. H9 &jirt&mm9 b L 

xAu%b'n&^i^±mt®z<mLx^tzff, zn 

ofc. -€-iT*«WC»4. BffKAu^fc'cofcbAH^a 
ttfHcttfc 0 . C r * tUv *&Mtmfct£Hi-r 4 £ t # 

[00153 bz.hx\*w%n^z.mmm&*. 

7m<nm^<r>i£&mmwM±x-m&L-fz>-fi : &b lt<±. 
d c h a >xn - y ^^m^^ffl L^*a#tc mm 

[0016] 

[*D§0>Hf!0»E9BJ HI 1 \$*%mzistf&'m 1 
i6iffi«3&»^^:«*<0Bfia3IT* h . c: wt^/' 
Ay<iycr)hU-0y7@mU%b'lzWf( : *tiX. i\~ 

< x9tcKcr>mm.^m\a,-rh^<r>x'hh. tc 
x-h%>. 

[0 0 1 7] mi<7>&i>TlZ&f£.ZtlX^&C?>te, Ta 
(^>-^/l-) *if^BMBmT»jfi$*ut:T*lMil 5 
ZcrtTWSl 5c7)±tC. R^fiSttJl 1 6. 

wtm 1 7 . 1 8 . Rt/y >j -mum 1 9 

T a&b'W&mm 2 0 *>*ffM$ftT . 
[0018] fif^^KttM 1 6 it. ft*ft>6KSfetttt 

m^fS-frSr^-T-S P t M n£&)Bi&fc'cO£&]6£^7C 

m%.$L\m 1 U -»tt» 1911. 0fliJf N i F 

e^H. CoFeMI, Co|, ft^VWoNi 

1814. CuSS^ftMMtV^. 

[0019] 4/ifHeHteHttil 1 7 hK5$mi4S 1 6 



(4) HH2 000-22236 (P2000-22 2JL 



&M z. l£ falcHJt $ *v£ <^4 . 

[0020] iMl iZn??± o fc. TWW 1 5frt,&mM 
2 0 £T'<7)WJifls<7)Mllfc:l±. ^-KA-f TJ*Jf 2 1 , 
2 l#0j££ixT^4. fliK'v-FA-f 7.XJ12 1 . 2 
H±» W^ttf, CoPt^CoCrPt^t't 
»j£§;fvC^4. Mia^-KA-f TXjf 2 1 , 2 HiW 
£tfH*xa-fiifc:HHl:S;fu ffi§&\-)tJUTAm2 1 

a> ^ 0; u Txmmzz-?x , yv -mam 1 9 con-ft 

fillip X^-[fii(c}t £ htiX VM,„ 
[00 2 13 *?6B3-c-(i. 0 1 iZjjk-fX o tc, ;v- KA 
-fTXf 2 1, 2 l^JLK, TWS22. 22%-frL 

mmmftm) 23. 23^m^tix^ 

4. mmWM23, 2 3(i. #M*m-e?gl&£*U * 
%.WXl±mzc rmX'&f8.ZtlX^Z>Z\btf1&£l\,\ 
[00 22] M 1 tiZTfctwil^MfoM 2 3 . 2 3fcL JS® 

i*123, 2 3£^^4^Rt#«ttf4t::J:oT 

ffia±x&t&ztix^&. mFsmmmcomrnxm 
[0023] *¥twx'i±. mmtbm 23. 2 3t±. 

U'Tl£BtSix4*:* , >. M®^¥^*f6](c»LT»±BEffi 

tob->tzvmx'mtk®2 3. 2 3tfm&zti.z>b. am 

ZtlfzmdMftm 2 3, 2 3 {2 . «rSE£E»JC*fcRf6 L 

2 3<7>TJia^{±, Kffi^cJSA^? £-f 4^fWI2 

3 . 2 3 LE«JS5**^ffl-r 5 . mmtkM 2 31Z 

Emftmififtm-riz tizx-ox. m&twa 2 3 «t 
«fc*«u «rse**Mi2 3<oB»ii#tLti»ih-c#*. 
iizm&mm 2 3 tffiBjK*3Win*>4 i t x\ mmco 

KJWCSSfc:, lW^fM2 3<0lR«£«<»fi!i-C 
& . EafJgflt (DCR) *>flST8:EI*i.4 . 
[0024] wii&LtzXdlZ, *mix'i±m?B#m 2 
3 . 2 3«C rmX-&j8.ZtlX^Z>Zk1)W£ Uv&*. 

mib c cffim. (fob&tmm) x\ tfrhmmzm- 

4£ltt;fria]<oie#H5{i ( 1 1 0) ffib%*>. *%mx' 
U. fTlB«*«2 3#C rJWT3BS8*l.fcia^. fiTlS 
( 1 1 0 ) BlSIPSti. 2. 0 3 9^->^xha-J^ULt 
Xb&Cttflif-t L\\ C rOVO^S-CU. ( 1 1 
0)ffifUH#2. 0 3 9*>7^Vu-J*-Z'hhcn>X\ 

mm&tfLZtLtic r «tco ( 1 1 0 ) warn* 2.039 

^•>-^ha-AW±i:-r-i>C:t^J:0. ffiiECrJBK 

mzx'&h. ttz, mi. Mfrm23t Lxmm^nx 



23tUAu4 fc*s-«ffl-r 4 fc . lettastt t <nmm 

^L^-f ^-^TUjtav Crii, A u fcitA^v y£jR 
tWT'£> 4 fzMZ . 2 3 £ C r & ^ fc 

K<fcD, fjie^#:ii2 3<D r«ftj SRftjfCSi. 
[0025] 4fe**HBTtt, M 1 tCTn-^-J: 3 
f'yNW TXJf 2 1.21 fc^frif 23, 23k COIBIK 
«i> T«yt 2 2 $ tLT V ^ ^ h ^'Jf ^ L < . MIS 

Tim 2 2 it, ettx'&mizm- zmwjftvi&ikwtf 

(00 2) ItiSTai (OT, /S-TaRtfi) 

Witf 5 o *yyx h a-AS*<oJWrc»«SiiT 

4. /8-TaJR"C«5jaSiXfcT«!«2 23&<. ^«cil2 3 
OTt= Jfc6>il4 £ k tc J: 0 . H5fE®f*^ 2 3 
W«>. Hate^*^ 2 3 <55Jtffitt£ffii"r$-£4 £ t 
4„ /3— TacOTifi^2 2*qBjft3il&Vti| 

^. C rflCCJRft$flA«(Mi2 3^H^fit«, *^3 2 
(//Qcm) X'hhcr>\,ZttL. 0— Ta<7)Ttfi^2 2*« 
ffM§ix4k. Cr«T®Jft3#i.fc*«B2 3tf3Jt^)t 
«. £727 (KQcm) k^O. lb»tii^ffiT$-a:4 £ 
fc ^rS . &tz/3—T aHtC3tt«$*UfeT«Mi 2 

#4. fig*, ^frilk tTa-TaJK^ffl-TSCli;* 1 
h->tzif. i<0«f-TaJR*«iM-4«^fc<i. SMIrt 
fcB«S:*A'r4 < 63ett4 f fc-3fc. LA>U *%0JOJ: 

[00261 01 tc^-r^ tr WCA'7mn»T : 'Clz. 
2 3 *»4> 7 y -ffitt® 1 9 , 1 

tA's^iitt® 1 7 ( -t y^^K ) tfs-z. h 

it, L^tieM**^Y*|S]'MW4i £*i4 1 . 

flfrte^ u-^tts i 9emkn$\ityi-xm^v-}5fti<z 
rtutrsEft-*-*. -^k^Mia? 'j-mtts 1 9kEbt 
KttJl l 7 co 3 Jt*<o®*^flfe*«oS^»i6L«t d 

t-r&vHfi* t&mmwB 1 8 kia^attii 1 1 1 co 
se. a *: id^nsiM 1 8 1 ? v -mttm i9b<?> 
wmx-mizmL, msesaafi&ibth. Zixw&tf 

[0027 ] m2\t*ftmz&ifz>m2(7mtmm(?>A 

7tBffffi^rA4. z<r>x¥>j<)i'7WBmm?c7)i&tjti£ 

T* l 4.T«!>^3 0. 7y-JKttiB3U ffiHfiR 
B3 2, HSffittJg3 3, R3Stttt«3 4» ai^SIIJi 

3 5 w*fc»*8ti. mnaTttyf 3 o frt>$mm 35a 
**aa§nt^4. 

[ 0 0 2 8 ] II 1 (c^f^ ^^<A-73BIMX70»W 



(5) SI2 000-22236 (P2000-22 2JL 



«#B3Sl±. -e-^IKEfc*f-r& fitter*] (H^z^r 
ft) <7)^®HI1*\ ;<>U7tfcot§ } -&coimt,ztti-&m 

mi a>g;*« 3 8 ic t± s EEmmn &mt> ^tzvmttox 
fcm3 8comwiizm±T'$z>. t fciufe^ft/i 3 8 

-r^gil^riDi^ (110) ffiOPiJi, 2.03 
X b o - AtLhT'S) S CI i: t L V \ 
[0029] £ £> fc^cfSHTti. H 2 fcarf J: 3 fc, J\ 
— 7X13 6 fc3£{fcJf 3 8 fcCOfejfc, /3-TaS 
<7)THfi«3 7^fi)4$fLTV^it*i»iL<. »f*=S 

3 8 <0TfcT «V 3 7 & C i: fc i 0 , Ml 
Ji3 8*)*MMt£»*>. B5l5^#:Ji3 8<7)Jtffi5i^<ST 
Stf* -It &. 

[00303 03 «*5HBfc:feJt4»3 <nmmm<r>x 

T;t-x K w^^&SIKKT n?{i'^^> cot'?) 0 . 0 
l. 2£fFt^v^)\s7'mnmW; z f- (yymfy 

[ o o 3 i ] 03 fc^xh'yAyu:/M?IJKi£^ii}Si 

figji. t*»*>t**4 o . smw&MA i . mim<&m 

4 2 . ^jstt^tgjf 43, 7U -ikwi 4 4 . im&m 

WS 4 5, SKgKttS4 6 . R&SSHS4 7, 

Jf 4 8tf>J«(cflW;5iVO*4 . IWETHMM 0*>£&m 

JI4 8 £T^«JBfls<9rBiffl!lfc{i. hVSW 7^14 

[0032] 03 tz7H-r*v yjouymmmm^mft 
ms zcommiizttt&mmxfo (BK*z*iai) <r> 
m&mmmtf. mtimftms 1 zm&t 
ivfttn^kzism,. mmzm-hmm3i$m&s{m 

Wffi»fWI5 liiT«fcaf*U frsa»«J|5 1<0RM 

( 1 1 0 ) Siapg(±. 2. 0 3 95T>^Xha-i,JjLh 

[00 33] ££K#3%BflT-ti. 03^-f J: 3 fc, ^ 
-KAM7X14 9t^«sJ15 1 fccORSfc, /9-TaI 

cOTifc jf 5 0 tffifttZtiX ^z>z\tt>mtL<. Wfam 

5 1 «0TKT*W 5 0 *qR*»/x& £ t fc J; 0 . Wistf&fa 
J15 1 i9*f|6Jtt£** , >, littE«ttj|5 1 «Difc£fit£ffiT 

[ 0 0 3 4 ] 04 1±. E»«IE**^<0lE««ff *ttffi^ 
2>/£#><7)AM R (anisotropic magnetoresisitive) 

^ SrlS^fr fc <o*f(*]®{l*> e>MfzWWmX'b& . MIS 



AMRffiJ, T3&^«CattJi (SALI) 5 2. sJBK 
ttJI (SHUNTS) 53, 8m.Jg$yi54 (MRS) 

5 4 &tfftigjf 5 5 ojiitcffii $ ti. a <r>mmfenmm 

fcii, A-KA>f 7XJB5 6, 5 6jWBj£3;fVOV5. 
«TEtt»ttJB5 N i F e Nb^i. im!$M 

5 3fc{iTaJg, $§UgiJUl5 4fc{±N i Fe^Ai. 
, N _ p,-^ 5 6 {CISC o P t -££JH#\ — «Wfc 

[0035] i4CStAMRf : Ftli. /\— KA>f T 
X15 6 «D±fc , Ttfifl 5 7 LTWfam 5 8 jWftfc 
SilTV->S. .T<Dg{«l58&, 01*>£>03fcijcf# 

5 8 Zmfct &&%M®<Q'<tl'7W<7)iSr&KZ}Hf& . JR 

L< . raicMf-e>SiI*[S]<7) (no) 
2.039 ^-V^X h D-AtLhT j) 5 i k iffii L 

[ o o 3 6 ] § 6K:*#&iprm. 04 tc^-r i a c ^ 

-H/NWTXil5 6fc^{i|s®5 8tc7)raC /3-Tai 

5 snTizTtm 5 7 tfm^h z. t iz x o . mm# 
Zitzz\t& i simx'fo&. 

[0 0 37] ;ff)AMRfK'li. /\-\*JU TXJB5 

6^*0^x*[Sit;ia-fi:$ixT*j 0 . ;»a- h-^M rx 
* 5 6 ^ j: 0 msmizm 5 4 k x^-ww'C-f 7xm^' 
-¥-x <^ix& . $ ^ (ctta^ji 5 2 a»£>8$ussyf 5 4 fc 

4fcx*t&ifcY*iB]w<^ rxia^-^t^ixscifcfc 

[0 0 38] *frj|5 8*6alftffl«8K 
a. smffifiyi 5 4 fc-^-^. 4,^x1, „ iei^f*:o^Tjr[6] 

(iZ^iSiTAO . fe^to^^a^K^A^'Y^-iSifc-^- 

[0039] - A(:, ±KBUi0i#^03fc^-rxey 
^ ^ysmKSH 1 . &t/0 4 CO A M <0Wt*afc 

^TiKHjt-s . 0 1 *^04 t*t-aE»»fiia&«3B^ 
«. fim*?3bzw&mmmz£r>xjit&zix2>. 

«f fc#»9I"Cli . DC7/*hDW<7# SlS^ffiffl 



(6) ffl2 000-22236 (P2000-22 2JL 



[0 040] 05 H, ^BBKfcttSDCv^hDy 

6 1 F*j£fi. ^-y -y h 6 2 £BXttl7&fc#>^m«iS86 
3 t . WK^-y * b 6 2 k *fflrt-&ffiaiC. »g«ft 

1 rtfcU. 6 7 k , 6 8 k A*|£<7 

*>tix a n . tufe^^An 67HAr trxtfmxz 
[oo4i] mmttcxd (csarai, mmmzm 

-r. o (is*) itjtiEtcpfitT^Af a^fco 

- K A-f T*Ji k (OlfflK^-r ST*W £ /3 — T a 

^UTv>s<or. mEJfAmxa6 7frt>iiArtfx 

[004 2 3 I25lc^rj:atc, «S&S563tw«. DC 
HlK 6 9 *IT 0 . lufSD C Mm 6 9 ZWWiZ 

[00433 *5ftBJITIi, S £»£fflR6 5«ttDC« 

mi o&mwtzixx^z. mme 5±.tz&M%tuzntm 
wi icoM&mztfzmthmz. m&6 5W<ddc«w 

7 0£tt»$-£££k(;:.±9, J*tBt3:h,fclirffi*#Jl«0 

izx^xffimmfcmn&ihntttmizmz.tftiLt. mm 

[0 044 3 *^ B ^T«i. 5(PJsODCmi!l7 0*> 

&ambiii£:*;$ <rii>ct tf$miz J: 9 ±>*>-> T V< 

<o«*<o«iS*=»i-*aia*|6i<ottAlii|g«8J: 0 h A$ 

[004 53 01 frt>M4 t^rrBS65Hffi*B»**^-?&* 
JfiLfcfft. IE»«fck«0*tfiB5S: x-y-f-v^tcj; 

k 

[00463 £Xkm&Lti*m\l l zJitUi , /\- KA-f 



hv rxm t mfam t <nmz & — t a sioTta/i £?e 
£ t l < . mimwm<?>Ti,zTim$:%L< 

[00473 2*:, JJ$Lfca^<Z>&Alin3me>BHE 
«, MJfcODC-ry^hriyx^yfmWcomfcmizh 

<&&m?<om&M£mfxsmLtzi)\ mta^mm^ 

DRAM*if<0»«cJlfct*JHBS:jtffl-C*4. 
[00483 

^«Brt»«SUife:CrR?&j««L. £«M£ttttf-* 
DCmM TXC0?fi$k . C rJRtlllCbia;* tOBI«. 
&VDCyNM TXO^$ k . C rJKO (110) ffi^RI 
k<0MfiBt-O^tfg^7t. «K±lC«i, CrJl$r 

tfW-rSMK. /3-T amXJ&flLZiltcTtmZjm 

[00493 ««(PJt»*&$ftl.DC/<-frXtfO 
34$k. (Cri) fcjD*>*Jfc&k*>Hffi»cov* 

xmezmmLzt^mm-tz, . %am®cr> k 
BalB^^^KffikW^rsi^^ia^-SJC^jco.i 

kSrJtLTl^S. 06fc^fJ:-3tC. DC/^TXS-3S 
v-f -txcomz^ifth £ ktfhfri . £ £ t77^M 

TURCOT', DCv^T^^^<-r-S.£ktcJ;'y. 
■fc, E«JS^Srini§£i:* { 'C#-5.k^l.. 
[0 050 3 07fi, S^Mtc:«^$ixSDC>'Wrx 

o^$k. c (no) mmmk<vm%Z7P-? ? 

v 7 h . ^rfc C r Hc7)JSB e B«iS{4 bcc 
0. Btffifc:i*rsaa*ia!«50iS*fflt± ( l l 0 ) Wktt 
->X\^h. mi\Z7fCti.^\,z^ DC^TXi^< LX 
l-><k. C rMO (110) BIBffll*»'»fc:*&<T* 

(1 10)®M1 2. 0 3 97t->^Xho-AT^> 
«.£k3& J i5* 1 oTV^. 

[005 1 3 C riO (110) WmmZ s A/P^tt^ 

(iio) mrsm ( = 2 . 03 9^>-^ 

he? — A) J:0tA#<^-l»tcli, ^2 8 0 (V) feJLh 
<n D C> ^ Sr ftfc-fixfcr J: v ■> £ k ^'fc* 1 S . 
[00523 06kll7£#BgLT, SBtt^C r^O 
(110) mm. «Mtt&JBU6*kL^?7&ft5j«L 
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£0(110) ffiRJRB*** < LX^< b . Huiec r Jglc 

COO 5 3] 1u^Lfc«t3tCs CrW^^M^C 
fcttS (110) BfSiPSti. 2.039 Jf^i/X h n- 
^X'hhtK mSlztik-tX 3 fc. C rffi?f) (110)1 

mm* 2.039 *y^.x i- D-Att h t , mm** 
\mo (GPa> izrrzztWTZ. ciio) msm 

£2. 039*y?Xhu-J*l2J±1iZ-i-l>b. mflEC r 
KfcffiHBG* £iD i £ £ t **TOC* 4 . ■€■ i T*»W 

fa<o*§ B s B E[SIR5£ , ^*«o*£«oBlBfc:*re-*Sfi: 
;frft<0& B a B MSllia±i: Zblzi. 0 , ffigSittJRtc 
ffiKSJfc*! & Jni. 4 i b tfv * . |f|IE**»<ollli!I*«*i* 

[0054] 

•cwmmtitz tut m&mnmmt,ztt? s itMAefl 

[0055] #(C*^BJT-{i. flFtB*«*Jl£C rJST'® 
jfi-TSi U>. buKC rj^& a B B fg}£tib c c 

ttdioifflkiotoi**, *»ajT-{±fne < i i 

0 ) SI8RBS- 2.03 9*>7Xhu-AlZLfCBfSL-t 

hzbtz**). mmc rmiz&m&jjztot. miacr 

j£TI> -I t iZ X 0 . r KtL J ^KitT'^ . D -fe^cO^t 
fc#T* 4. ±3tCr«li. ft*^ftJf t LT 

[0056] $ MC#f£BJJT<2Wia»#®<OTtCTi^ 
SIKltWiK. tfr3ETi<!!Ji*lK£fcfc:J:0. 

TaRT^^iitmLV*. i8-TaK«»fttt 
fc«VOV&. ifcfS*. SfltitUa-TalHS 

mLtztfr&izii, x/tvfmmfitzo mm) mzmi 
izmm-t&jimi'jttmbLtztf. /3-Tajst«oj£Ktf>i§ 

§5. 



[01 ] *^tt3ttS^lHSfi^S^B^«fiiS6^ 
^ ( x f > v ) £ lEii&tt i: ?>*f ftffifflj 

#>4>jt/:8!nE0. 

[02] *f^^(t£JB29C^]B(7»B^S!!QtbA* 

im3) *miizmzm3nMmmwM^&m))3m 
^ (xvyj^ywmmm?) ^m^bconmmm 

[04] *m\iz&wz&4mmm<m§mmi%m 

=? (AMRff) £SBimft2:attl4SH^4Jb^BTiii 
0. 

[05] *m ! ftX'mmzix&Dc^7*bn>x;*v? 

[06] DCv/^bDWy? £BO£$H(=ffi& 
$fX£DCA-YT.X<03$$i:. 8ftJ| (CrI) tcJrcb 

[07] Dcv^hD^-'/^ ga«oa«iit^ 

£ft£DCA>(7-.X<7)5$$i:, SJfltjf (CrR) CO ( l 

1 0 ) ffil9PSi:Ora^$-*1-^7 7. 

[08] C rl« (110) BHfRJ:. mtiC i-ffltfcfln 

[09] i&mzMfzmsmtmMim? (x^yj^y 

16. 34. 41. 47 S3Sm&M 

17. 33. 4 2. 4 6 H^ESEttS 
18,32,43.4 5 ^NStt3WI 
19. 3 1. 4 4 7U-»ttJB 

21, 36,49,56 a-Fa^TXI 

22, 37, 50, 57 Tflfc^ 

23, 38. 51. 58 gft/f 
5 2 ^ltti(SAH) 

5 3 «l(SHUNTf) 
54 ^ffiSt^(MR^) 

6 0 DC?^hoyjV^^I 
6 2 ^-y-vh 

6 3 

6 4 S«C«»g|5 

65 mm 

66 ■ 

6 9. 7 0 DCMM 

7 1 ?tJS{*: 
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F?-A(##) 4K029 BA02 BA07 BA16 BB07 BC03 
BC06 BD00 CA05 CA13 DC34 
DG9 

5D034 BA03 BA05 BA09 BA21 DA04 
DA07 

5E049 AA01 AA04 AA07 ACOO AC05 
BA12 DB02 DB12 



